Abstract. Bathymetry and gravity data collected during Legs 5, 6, and 7 of the 1993 GLORIA Expedition and the recently released 2-min altimetry-derived global gravity grid are used to determine the effective elastic thickness of the lithosphere along the Easter Seamount Chain (ESC). Forward modeling, admittance, and coherence methods yield consistent restfits. With the exception of the eastern and western ends of the ESC the effective elastic thickness along the chain is ~1-4 km. The thin elastic thickness for the majority of the ESC seamounts is compatible with a young seafloor age at the time of loading derived from new radiometric ages of the seamounts along the chain and a magnetic isochron age interpretation of the Nazca plate seafloor age. The elastic thickness southeast of the Nazca fracture zone is ~6 km, apparently because of the seafloor age discontinuity across the fracture zone. The elastic thickness near the San Felix Island, at the eastern end of the ESC, is even greater (~ 11 km), which is compatible with the estimated seafloor age at the time of loading. A slight increase in the effective elastic thickness of the far western part of the ESC suggests dynamic compensation or less thermal weakening of lithosphere above a plume channel versus directly above the plume center. These findings combined with published geochemistry support a hotspot origin for the ESC, complicated by large-scale plate boundary reorganizations and channeling of plume material to the East Pacific Rise.
Introduction The Easter Seamount Chain (ESC) is a major bathymetric
majority of the geochemical data only require that channeling occurs underneath the lithosphere [Morgan, 1978; Schilling, 1991] We estimate the best fitting elastic plate thicknesses over several regions along the ESC and near San Felix Island. The models described above for the formation of the ESC differ in their predictions of the effective elastic thickness of lithosphere along the seamount change. To discriminate between these models, we determine T e at nine distinct areas that span the ESC. These areas are shown as boxes 1 through 9 in Figure 1 . We then turn to westernmost portion of the ESC, the Easter-Salas y Gomez region shown in Plate 1. As stated above, it has been postulated that the plume responsible for the ESC underlies this region. To assess possible effects of the plume on lithospheric strength in this region, we estimate T e in five subregions with excellent shipboard bathymetry coverage. These subregions correspond to boxes a through e in Plate la.
Methods
To determine best fitting T e values, we turn to a combination of forward, admittance, and coherence methods. Each method ultimately yields a T e estimate from the relationship between seafloor bathymetry and gravity, which is measured at the sea surface or derived from satellite altimetry. Topographic loads on the seafloor are assumed to be isostatically compensated at the Moho by flexure of a lithosphere with a uniform effective elastic thickness. A greater effective elastic thickness implies a stronger plate, which flexes with a longer wavelength to support a given topographic load. Gravity anomalies observed at the sea surface are sensitive to both the topographic loads and to the deflections of the Moho. The relationship between the topographic loads and underlying Moho deflections, as well as the gravity response to each, can be described relatively simply in the Fourier domain. Free-air gravity anomalies expected for lithosphere with a specified T e are calculated from bathymetry data using the relationship between the Fourier transform of the bathymetry and 
Forward Modeling Method
With the forward modeling method, shipboard gravity measurements are compared directly with theoretical gravity anomalies computed via (1) using the observed bathymetry. An inverse Fourier transform of the gravity predicted by (1) yields "model" gravity anomalies for a given T e over the grid, which are then interpolated to the ship track locations. The model gravity anomalies are compared to the data for a range of values of T e and crustal density. The other parameters in (1) -(3) (crustal density, mantle density, seafloor depth, and Moho depth) have a much smaller effect on the model gravity and are held fixed at the values listed in Table 1 . The best fitting T e value for a given region is defined as that for which the root mean square (RMS) difference between model gravity and data is a minimum, as in Wolfe and McNutt [1991] . Uncertainties in T e are calculated using a standard Z 2 method and other estimates of systematic errors. Figure 2 shows an example of observed and forward model gravity across the Easter and Salas ridges, along the ship track indicated by the white line in Plate lb.
Admittance Method
The effective elastic plate thickness can also be estimated by comparing the observed gravity anomalies and the bathymetry in the Fourier domain. Figures 3c-3f) . The observed admittance values are computed for twodimensional grids using the bathymetry data described above and the altimetry gravity grid. Grid size is set through a compromise of (1) sampling wavelengths long enough to capture the peak in the admittance curve and (2) restricting the study area to a limited tectonic province. In a large region, admittance may place primary emphasis on the areas with the greatest topographic relief [Forsyth, 1985] In practice, with the admittance method it may be difficult to simultaneously resolve both T e and f (subsurface/surface load ratio). An alternative method, the coherence method, can assess T e with much less sensitivity to f [Forsyth, 1985] where Eo, El, and C are the power of bathymetry and gravity and the cross power between them, respectively [Forsyth, 1985] .
For a given Te the theoretical coherence can then be computed show that there may be an upward bias in Te values if the grid used is too small to capture the longest wavelengths. To avoid the latter bias, we compute coherence over a large grid. 2.2, 4.2, 1.6, 3.4, 3.2, 7.8, and 8.2 km for areas 1-9 •'Best-fitting T e value assuming crustal density of 2650 kg/m 3.
•'•'Range of values = range over which RMS misfit between observed and model gravity is within 5% of RMS minima in the grids shown in Figures 5 and 7 . In regions 1-9 an uncertainty of 1 km is added to the upper and lower limits to account for errors associated with using off-track ETOPO-5 bathymetry. See text for discussion. 
Conclusions
Together, the gravity analysis presented here and published geochemistry observations support a model in which the majority of the ESC is produced by a single hotspot combined with some tectonic complexities related to repeated large-scale plate boundary reorganizations and fracture zones crossing over the hotspot [Liu, 1996] . In general, the effective elastic plate thickness is found to be ~1-4 km along the western and central ESC, •6 km on older seafloor east of the Nazca fracture zone, and ~11 km near the San Felix Island. Forward, admittance, and coherence methods with both shipboard and altimetry gravity data yield consistent results. Admittance and coherence methods together suggest that the weighted ratio of subsurface loads to surface loads f is less than 0.5.
T 
